Objectives: This study explored a promising theoretical model to explain dental patients' experiences and planning behavior for future appointments. The model predicts that patients pass through a 'psychological cycle' when undergoing a course of dental care: past appointment experiences influence their anticipations for future dental visits, which in turn affect behavioral intentions to attend appointments.
INTRODUCTION
Missed healthcare appointments are costly and only partially remedied by reminders 1 . In dentistry, socioeconomic factors play a role in attendance behavior [2] [3] , but less is known about psychological factors, despite compelling evidence that they contribute to oral health related behaviors more generally 4 . Even though oral health related quality of life studies [5] [6] [7] have started to consider physical, mental, and social aspects of oral health care, there has been less psychological research in dentistry than in medicine 8 .
Improved understanding of how dental patients' cognitions and feelings influence attendance should help to identify behavioral management techniques to improve dental attendance and, with that, oral health outcomes 9 . Growing attention to patient-reported outcome measures (PROMs) as health care quality criteria and calls for patient-centered care [10] [11] and shared decision making 12 , acknowledge that understanding patients' views and concerns is important for appropriate oral health care and service utilisation 13 . This renders developing a model that explains dental patients' experiences and their influence on appointment uptake an urgent task.
To date, no satisfactory theory exists that fulfils those requirements. Health psychology models that consider social and cognitive factors have been applied to the dental context [14] [15] [16] [17] , but they are not without criticism. Although from a pragmatic point of view, they can be useful frameworks for intervention development, the accuracy of their conceptual basis is less clear 18 . For example, considerable overlap exists in key components between theories and empirical testing tends to focus on few model variables 19 . The latter is partly due to the broad nature of those theories. The dental setting though involves distinct features, namely its foreseeable reoccurring appointment structure, and therefore requires tailored theories to suit the specific context.
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Clearly defined multi-stage cycle models are a step in the right direction, accounting for the dynamic nature of recurring engagement with dental care providers. Such models have had some success in explaining patterns of attendance behaviors in samples of people with dental anxiety [20] [21] [22] [23] , but neglect cognitive factors. To go beyond behavioral models and specific patient groups, and advance our understanding of the underlying psychological components of dental attendance, this study draws on a psychological theory of well-being, the Dynamic Well-Being model (DWM) 24 .
The DWM offers a holistic approach to well-being, defining links between peoples' experiences, recollections, anticipations, intentions and behaviors. It therefore provides a good starting point for modeling how psychological appraisals of one event can influence feelings and behaviors relating to a later one. For a first application of this model to dentistry, the DWM was adapted by collapsing stages to improve its fit to the dental setting. Appointment outcomes (for example type of treatment) and experiences are closely related in time. Planning an appointment (for example booking it) is regarded as specific behavior and evaluations feed directly into future anticipations (for example expecting treatment or feeling anxious).
We hence proposed a psychological cycle behind dental appointment attendance that includes three sequential stages, which are linked as follows: at the experience stage, patients experience either dental check-ups or treatments. Anticipations as based on evaluations of prior experiences are then hypothesized to influence planning of future appointments and attendance behavior. Continuing the cycle, patients planning and attendance behavior affect their next appointment experience. This continuative relationship can be imagined as a spiral, whereby a person's first dental appointment influences their next one, but for simplicity is visualized as a cycle in Figure 1 .
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The presented research tested the following hypotheses: A) Experiences, referring to previous dental procedures and associated feelings, affect the likelihood of arranging and attending future visits (behavior). We expect that more invasive treatments and negative emotions are associated with a lower chance of planning future appointments.
B) This process is mediated by evaluations of past experiences and expectations of future ones (anticipation). We accounted in our analysis for the contribution of dental anxiety, general anxiety, stress, and perceived oral health status as these factors are known to be associated with avoidance of dental service uptake 25 .
MATERIALS & METHODS
Participants
A total of 311 psychology students at a UK university, who are encouraged to take part in a range of studies of their choice to improve their understanding of research methods, participated in the study by completing an online questionnaire. As the focus of the current study was the exploration of basic mental processes, rather than epidemiological issues and patient representativeness, this convenience sample was deemed appropriate at this stage. Students are as much dental patients as other groups, varying on important dimensions such as treatment experiences and avoidance behavior. Non-clinical samples have been successfully used in prior dental and psychology research [15] [16] .
Since the model has not been researched in dentistry before, no precise sample size could be calculated, but an N of approximately 300 participants was appropriate for the planned analysis 26 . The sample consisted of 262 female and 49 male participants. This proportion of 16% male participants is slightly below the number representative of psychology undergraduate students 27 . Participants' age ranged from 18 to 49 years (mean = 20.5; SD = 4.9) and there was no difference in mean age by gender (U = 5906.5; P = 0.357).
Procedure
The study was conducted in accordance with the Declaration of Helsinki, briefing participants, obtaining informed consent, and ensuring data confidentiality and the right to withdraw at any time. Ethical approval was obtained from the Plymouth University
Faculty of Health, Education and Society Research Ethics Committee. Participants were recruited using a participant pool advertising the study. If they agreed to participate, a link transferred them to the online survey. The questionnaire was available online between 27th September and 11th October 2013 and it took participants approximately 10 minutes to complete. The dropout rate was 3%.
Measures
The assessment of the psychological cycle of dental experiences began by exploring how participants' previous dental appointments (past experience and evaluation) might influence their next one (future anticipations and behavioral intentions to attend appointments). The cycle was operationalized as following.
1) Experience Stage:
To encourage participants to think about their last appointment in detail, they were encouraged to describe the type of appointment they had and any relevant experiences.
Specifically they were asked to choose from a list, including 'Check-up', 'Treatment', 'Dental hygiene', 'Orthodontics' or 'Others', the option which most closely reflected the nature of their visit. Participants rated how uneasy they felt and how much pain they recall experiencing, using rating scales ranging from zero ('not at all') to 10 ('extremely'). Such basic single items are routinely employed to capture pain experiences 28 and the two items represented a reliable scale (Spearman-Brown coefficients ρ = 0.78).
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As noted above, we argue that when people make predictions about future events, they draw heavily on evaluations of relevant past events. Therefore, participants' evaluations of their most recent dental appointment were assessed with numerical ratings of six satisfaction statements adapted from the SERVQUAL questionnaire 29 , a scale measuring consumer perception of service quality. Rating scales ranged from zero ('strong disagreement') to 10 ('strong agreement') assessing issues such as satisfaction with tangibles, reliability, responsiveness, assurance and empathy of the dentist and the dental team (Cronbach's alpha coefficients α = 0.93). For measuring expected discomfort and pain, the same 11-point rating scales were used as for the experience stage (ρ = 0.83).
3) Behavior stage:
Due to the cross-sectional nature of the current study, dental patients' attendance behavior could not be observed directly and we therefore assessed behavioral intentions.
Participants' dental planning and attendance intentions were operationalized by asking them to indicate on 11-point scales ranging from zero ('not likely at all') to 10 ('extremely likely') the likelihood that they will a) avoid booking their next appointment, and b) postpone a planned visit. Those two questions formed a reliable scale (ρ = 0.81) and were summed to provide a composite score, which is subsequently referred to as the 'behavioral intentions to attend appointments'.
Additionally, participants completed the Modified Dental Anxiety Scale [30] [31] (MDAS), a validated five-item questionnaire with an answering response scale from one ('not anxious') to five ('extremely anxious'). The MDAS represents a short and easy to administer dental anxiety assessment tool frequently used in dental research 32 .
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Participants indicated their age and gender as well as their general well-being, in particular negative affect as assessed with the 21-item Depression-Anxiety-StressScale 33 (DASS 21) . This short, validated version of the DASS assesses symptoms of general anxiety, depression and stress on a scale from zero ('did not apply to me at all') to three ('applied to me very much'). Finally, a single item scale was used to gather participants' own subjective oral health status from zero ('worst imaginable oral health state') to 10 ('best imaginable oral health state').
Statistical Analysis
The data were analyzed using SPSS Statistics 21 software. Descriptive statistics of participants' demographic characteristics were calculated. Since items assessing experiences, evaluations, anticipations, and behavioral intentions constituted nonvalidated scales, their homogeneity was examined using Cronbach's alpha coefficients (α) for multi-item questionnaires and Spearman-Brown estimates (ρ) for 2-item scales as recommended by Eisinga et al. 34 .
The proposed model of dental experiences was examined by testing the sequence of its stages computing sequential regression analyses. This stepwise approach allows for testing the hypothesized mediation effects with the cross-sectional data at hand, entering predictor variables into the regression model one at a time 35 . Variables representing the cycle stages correlated with each other, but there was no reason to suspect significant multicollinearity between the independent variables (Variance Inflation Factors < 4), meeting a precondition for regression analyses.
The outcome variable was 'behavioral intentions to attend appointments' and its preceding stages were added in sequential steps. To control for potential influences of dental anxiety, subjective oral health ratings, general anxiety and stress on planning and attendance intentions, those context variables were entered as a first step into the Psychological Dental Cycle 8 regression model. Then the experience stage was added assuming that previous dental experiences would influence a person's likelihood to plan future appointments. Finally, the anticipation stage was entered in the model, which was hypothesized to have a significant effect on planning and attendance intentions and to mediate the effect of the prior stage. An alpha level of P < 0.05 was applied for statistical significance tests. Table 1 provides an overview of the multiple regression analysis predicting the dependent variable 'behavioral intentions to attend appointments'.
RESULTS
Only dental anxiety and oral health ratings affected planning and attendance intentions, with greater dental anxiety and perceived lower oral health associated with lower behavioral intentions to attend appointments. General anxiety and stress had no effects.
The context factors explained 20% of the variance of participants' behavioral intentions.
In the next step, items reflecting the experience stage of the theoretical model were added to the statistical model. Specifically, the type of appointment (check-up, treatment, oral hygiene, orthodontics) and associated feelings were added and both were significant predictors of planning and attendance intentions. Undergoing treatment at their last appointment decreased participants' tendency to avoid their next appointment whereas remembering pronounced discomfort and pain made avoidance more likely.
Considering past experiences increased the model's explanatory value by 12% and mediated the effects associated with dental anxiety and oral health on participants' behavioral intentions. 
DISCUSSION
The current study demonstrated the importance of patients' evaluations and anticipations for intentions to engage in dental attendance, over and above what patients recall occurring during past appointments. Experiences did not directly influence future behavioral intentions, but it was rather their evaluation that was the proximal predictor of future actions. This finding supports previous work that has also stressed the importance of psychological factors in dentistry [4] [5] [6] [7] [20] [21] [22] [23] . In line with theoretical predictions based on the Dynamic Well-Being Model (DWM) 24 , results are consistent with dental experiences following a characteristic cycle of sequential stages that integrates behavioral, cognitive and emotional aspects.
The multiple regression analysis certifies the model's statistical significance and attests considerable explanatory value, shedding light on variance in patients' intentions concerning future dental service uptake. It supports the proposed stage sequence, where past experiences influence future behavioral intentions, via patients' evaluations of prior visits and expectations about future ones. The finding that not necessarily the event itself is decisive for future behavioral intentions stresses the importance of cognitive processes for patients' dental attendance, as suggested by Armfield [21] [22] . This
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relationship helps explain the paradoxical findings that negative treatment experiences are predictive of dental anxiety 36 , which is associated with avoidance behavior [20] [21] [22] [23] , yet some patients with negative experiences do not exhibit any subsequent difficulties 37 .
The influence of patients' evaluations of prior visits and expectations for future visits on future planning and attendance intentions was demonstrated even when taking into account known influences such as dental anxiety and perceived oral health. Those findings highlight the importance of considering cognitive processes when planning interventions to improve service utilization.
Despite the encouraging support for the theoretical model, we also recognize that the study has a number of limitations. For instance, due to its cross-sectional nature, assessing actual attendance behavior was not feasible and there is a chance that memory bias 38 affected participants' recollections of previous experiences. Although being able to test the hypothesized mediation effects 35 , this type of data does not permit conclusions about causality, which should be tested in future longitudinal research on attendance, postponement and cancellations. Nevertheless, an advantage of this approach at this stage was that even people who avoid dental visits or completely dropped out of a dental care system could participate, providing a versatile sample to test the proposed theoretical model. This would not have been possible if a precondition for participation was a scheduled dental appointment.
We also recognize that there are potential issues with the measures we used to assess constructs at each of the model's stages. As this was a first exploration of the model within dentistry, there were no validated measures representing the cycle stages. Further work is thus needed to establish relevant scales to measure these factors, which would facilitate future research on the psychological determinants of dental attendance and avoidance.
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Finally, we also acknowledge that the present sample of students is not representative of all dental patients. Nonetheless, the primary aim here was to test the model's potential applicability to a dental context, which we believe we have done. We recognize that the next step is to test its generalizability in more representative samples of dental patients.
To develop the model further, future research should examine whether and if so to what degree the observed relationships between constructs hold up in a general public sample of dental patients with a wider variability in key variables.
To conclude, the presented model extends existing theories that try to explain dental patients' experiences and attendance behaviors, such as Armfield's and Berggren's dental anxiety cycle models [20] [21] [22] [23] , incorporating cognitive and additional emotional variables as suggested by health psychology theories 14, [18] [19] . A key contribution of the proposed psychological cycle of dental experiences is its broader applicability to all dental patients, instead of solely anxious ones, while explaining patients' experiences and behavior at different time points relative to appointments. Understanding psychological influences on intentions to attend dental appointments should help to find ways to strengthen attendance motivation and foster appropriate dental service utilization.
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